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&ft&m,#&&+*&&». warn* mmmmmm^MMm^, 3UMt&m#itimt> 

(3) ^ (fl,) ^it»*^aEfl|l|Bf-^it^#S!|: 



(2) Mm* x " M -* n W n )tt*m&m. &&ftim%n®, 

*&Mffi^r f (n) , n=l n , n=N/T. 

25 ^##&&fc#T#N@i: 

( 1 ) rt&m%> n &tomjz&mmmmgfi[% p (n) aa^^; 

( 2 ) gLh£^*J n Hanning if, AWgljCHMttf. SHBltfffl-fcflMMfcfc N «fr, @M 




<»(») = 0.5 - 0.5cos(^p), n = 0,1,.. JV - 1 . 



**(«) = *(«)<»(«). 



(l) ill45->h^«»%»«B+ftmB<S«^W^ffii»iWftDi-Dn, &<lg<6>A*?!l 

RMS«*#*£&W 12 -TO*. %*&»#CteS#8'J3j F3, F4, C3. C4, P3, P4, OK 02. F7, 
F8, T5, T6. 

( 1 ) mmH = -f> 4 lg 2 tHlf8f, ^* *l»%&+#^*!if«:W*¥; 

20 c 2 ) i»<£0r*r n ^m&wmftft&ftmmY&im&m < &mx n*N >, 
m^m^^m^mm^m^m^^mmmmm t go * 

n±Mn&if&=-m&. 21 wrmmm* mBn-^um.^Mm.^mmu , &m 21 +mm 

25 ft, (3)Sf^9r> (4)3Me»3S^#f, (5)*ifc{£##r* (6) A/P38»£s L/R 3c*ffiRSMJ*f » 
(7)#$tfttfr* (8)#M##N (9)j*«^4ff . («Wfttt«^«f > Ui) S i»***fiB^4«f « 02) 

<WfcB*«si&#i8i**a'*r* a*KHrtMjft»1lttlllll«^*f. MfcH«aS#1i*&lft&##r» (is) 



ffii&m* : mm'frtifJTm%) . ** s m^mm%m^ s w^stf mv^-m, hxmmx^ 3 mH Z 
0f^M^^^)t{i ( l/r ) frttfrffijrmx, imwrnotg-mm di-dq ^^w^^ 
30 tfm&ttm&mm.%)W!to> ^Hm^mmmtam^m^mm, &s^®±w -nj-w 



3 




m&&9m&*&mjttmi*frmrtt;*i. 4*-*#«t. &-&mm, vm^mm 

9. tamm** Steffi* m&mttftjtm, nmm&T, ao&mmm 
30 m&ffi^®m&&w&mmmmmmm&&MM&wteft^, -^m^mmsmmmm 




mm&m* w&vmMfetomfttirs m^Hmwmmm^-^ mmmwmm^m^ (22) 
5 10. tnm*\m&i* 2, 3, 4, 7, s, 9&-wpmttmtom%mmm*3rfr¥V3m, 

11. -&m%immi%ifyftffiT&&, nwm^, m&im^mmsi*: 
10 Mi»«iB**« +Mmvi* mm#tm»* *m*tmm. m&k&m, *4». ^®.^m 

mm* ®&mmummmm, m^mtmm^M+mvi, &^n$im&tomm#mm 

12. ismxm*. 11 &mmmi&m.mm^fttim.&, m&affi*bm.m& 

o(«) = 0.5 - 0.5cos(— ),« = 0,1,..^ - 1 • 
20 **(») = *(»M«). stJ^ff^^W-^^lfcft^^WMff, *#fliffl|ftT&. it^FFT 

nmffimmmmftmm* i/t, mttt^Aftmpm^f; »i-ibjmj? 

W*»«tfiM3- P (n) frft j&gftEft&JiT -*§■ f (n) , n-1 n. 

&m*i n m Hanning SjSJSb*«^W, ftlg&frlUJ-fcfl^Mfcft N #, ill^l^^ 

i/nhz, immmftmg&*M&-fefcmmmm&m%mmm; £&mmmttv 
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is. iawm*nm&mm*mBfc*ftvm*, Emm?, m3mm*&m&& 

io Bif^^^^w^fflTiEiiai^sfe^s^^wM^^s f (n) ^mmmmmm^ 

i7. tnw®&*i5ffimim*mitt*ftmt&, *aw&fi?js 8msm&&mm&& 

%, mm&mfrVrW&* (*m*mj&frtim&* (smmm^mm^ w k/pms* l/r& 
15 mm&frtm** omm^mm^ mmm^mm^ imm^m^ wmtitm&vm 

feB*e«rfitfii«^«f«i*» «miiffiwwj[iiii«4W«». (2i)tei#e&«ifts*#w«i#s (22) 
20 ^B^a«^^^s^^ffl^tff^^^ (23)-KHtenr«5«iWift^«f«*, 

mmmmfsvtm a/p fn^tws l/r, a/p wm l/r m^^— ^^^^m^tb^; 
jjfa(7)«r«(*«f«tfe» (8)#m^M*fe. mmm&mmik* mmatm^-mm^ &m 
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10 as&tfeffi; 

#:(Di-Dn)itt&#; 

B" ^TF-^P, «fr«iRW^#; 

30 (l/r) frffi*mm&*^%to%^&TM$]mm,u&&m.io^, vMm^m^wm 
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5 thn£k%}&mm; 

10 aw^H*e**2fiin^tt^«f*ft. tWHte#wEia«^w*ft» &H£H*e«NBW& 

. ^^^ft» (2DKBte*«ft^«f«ft. (22)-feB*e^:«3R5b*Sra^ffl^tff«| 
ft. (23)^B*S^^^»ffi^^mft^^ft+W^-^^jtA^^ffi. 



8 




« m & 




5 &$Lmm 

ttWtoK&mm rt^a-***!* %aawir*ttff*««i*rft 

25 mumm-mmm^, mx^^m^> %m&mmmmm&mmmim. 
m m-mmm^m^» (mmn^Ltam^ 1994) maT&xfttim. 

mm ( Supra-slow pedigree ), tfft S if. fijft S ^S'J^ SK 

30 S2, S3 jn lmHz SfWiSM^A SI, 2mHz M4atjSEfi9«tt^ S2, \Aj&m. 



1 




&Afa%>m&&mmmG&mmnwifemmmmML, fa 2. 3, 4...mHz, 

Si^^^^^J 23mHz. 27mHz. 28mHz> 29 mHz ( #B 46mHz, 54mHz. ... ) 

15 a/p, l/r: sMm&n&ArttK' tur*— MWJSw^K^witaL ( in F3 &m 
/C3#«), ffc*tirm<a. w^a/p. ^^jwffiratfitsM^iKW^ttafTitSK, tm 

30 F3, F4, C3, C4. P3. P4, 01. 02. F7, F8, T5, T6 0 
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( 3 ) * N (*>) *«M«SiH'3aftihJt»SI: 

(*) = S^W/* - 0,1,..., - 1,^ = e"**" J>(*) = -Lpr, (*)| 2 

io (i) a&i^iM^Ejg^tfifirajR, 

<o(n) = 0.5 - 0.5cos(— — ), » = 0,1,.. JV - 1 . 
*//(») = *(»)*>(»). 

» 

i/T, ^anisft^w^^im p RmsLt&mm t 
is ( 3 > &Btmm&rt&Btm&&*} n &ttn*4*itt%ft#& t 3ewafT3«, n/t a 

mm&m&smm^f (n),n=i ...... n, n =N/T„ -6^TABtrart?b¥&ffljs«^:«<it»sfe 



20 ( 1 ) Jtf-fcK* n &ttfbteA*llttft*ffi-9 P (n) mftfrffi ; 

( 2 ) Sthfcfle* n #J Hanning , «H®ttfll!-|ScflHMfc3j N Bflff 

i/N Hz, m^^i^^m^-^M^mHi^^m^Mif®; • 
o) £&&mtm* = ?K®m> Mx&2jSMm.ftm&wfr, n&-&fr%mn±& 

25 fmsm&ftm&iBiaT&m 
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# if 

& s M^«fM±a&4rtt. (3)S (4)S#ii^#f; (5)«{fe<t##r; (6) A/P 

mm; L/RSfc*«»#*f; (7)W«#W; (8)#0##r; (9)&8f3ttfr; ao)gtf«Mfr; M S 

is &m. 

( i > mmH =-z Pk ig 2 a tmm* Pk %m^M^ z^mmsotmrnm; 
25 ( 2 ) m&mrn m -t^JKiauMt^aff ^tt-smpj&jffi ( n*N ). 

i^T^jy-t mv - (24 ) ^ - mv:frmjT&;®&&. s «^^«f *«B±afi : «i . 
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3 mHz ff jl&I Jn^i^Wtt (jlPtit 3mHz Bt&J&Hiin 6mHz, 9mHz, iftgtfiD ; 

EntuBftttU/P, ^A/pffi^T-jfeRfiW^M^aj*; N N1t#£2r fcMt L/R, & 
L/R fltfc^—^PROLttSl^fi^ttJ*. 

10 mmiwmftVi* (*mm&m~ ommfrm. wmwrnfrmm+mm. as***. 
1 5 ffim*Qm%mwmw. < l/r > #^##f2r&3j , <M9ftffciNNft Di-Dn mfomii 

20 3teq&tfc<t. 
(Dl-Dn)j£#. 

30 J9H*aW6Btg?&*aii||^ffi^«f^*. 4»->h«T. KAKSb* 
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mm. 

mm QD&nmmmmmiWr-xtkia, ^mummwymm^mrfmm&Mm^m 

mm m&ttmm*mj&&m&®ftK®mfrm*&*, ik^mmmwmm^ 
(l/r) ^m^^mM^m^m^wmym^mm., vmmm.**m, vMm^mmmmm 

mm wmmnzTRmirm*, mikm^^m^mmnmidm^, &&*#ie 
(i) mttfemBtfom; 

(3) & #h ^^g#ttjt^jSZffi; 

&*3§j«tfeiBS^ ^Aturtiu iwgMgg, ^Aba^. -sm^gg. g*. % 




15 *4M|r#*r«*fe; CW######W«*fe; a^^g^fi A/P, l/r 4HJr«*«t; 05)Kftt*i 
(23)-feB?hBflra?0*i»ffl^«f«*; (24)-feBrJ-g*##iBiP>5<Jm^. 

1.701 

o(n) = 0.5-0.5cos( ),« = 0,1,..JV-1. , N 

25 **(»)-*(»)»(«). 
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n « Banning ft. WttSlMBHfr. WWWftHMMfe* HW**** 

5 ** i/N Hz, Mi****Hft** Wr-ft*BW«MI»Wlr*MB- S.***** 1 * 

Dl-Dn, «»• #n>NMfc 

10 ftMH**tt»*ft. MIWWttftWi«»*B»*i. 

mums***. «rF«H-£AifcA*H«*« 



25 



JW3«7MWIA««ft« ttWMWHff**. <9«***f*ft* #*'J 




mm. m&ttmmmmmfttirm®:, ^mm^m^m^mr^mmtamm^^PK 
30 (l/r) frffi*mmm*igj&m^wmrFm#jmwL, wmthm^ta 



9 



5 mn^mmm. 

10 mmft&m. 

25 m2**£wmm=.^mmmtojrmm; 
30 y>Ttg&mmrt*£:Wft&— 
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5 im ( bp 512 ^mz&te&to&immmKfe ) mn^mm^m, &n i-255mHz f&mmm 

*nrai0r^, &#Hfc#:&&ifc%tt a, ife^ftJMfg^&ASi b, usb&p j, -t-A 

$nPltS3 0f^. ft»*RA, ^«%ff B fBj®*ia^ F, USB^P J. 

^ArUmc, $t&#fc3®3gD, &igi£bSL&B. ^^ftAI^N'SSHR^HsiBf*'©-^*^* 

15 Mit USB &p J -^Aitim C >hAH-J«n C #^£&ffe«*bJ£3l D sftHMAbS 
^ E 0 

F3> F4. C3, C4, P3, P4. OK 02, F7, F8, T5, T6„ ffi%%:W&%} 128Hz. 

20 imfcMfcfi-^tA-siB: ^at** a^ttttfftttt. 

®%iBft^F: ffi^Jfc** *«f-KHtg (Mil 18 Wft^*, ft 

£fctt&&. «^«», ft«l§Itt««ltt. J8f*iB^A+«I»l&±^M 

-t*Atm#l C: ±^aH5ilfflPIVS!, FW 256M. 
»d)BAha»D«iislF^*#aff#<«» SjSHtfrep. 

30 *«Qfear«, ^S-M^*ff^^5!jMW^^: 
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m D4 m^mm^m^nmmmi3)s m&m-mmik D4 &; im^mm^mmm D4b ; 

(SWWfcflMMffftlfe D4c; (6) A/P L/R 5fe*1*l&#*f*tt D4d; (7)#M3ttfr«ift D4ea; 

(8)#^##g|ftD4eb; (9MES(^#fltjfc D4ec; QlMMjUH^#g|ft D4ed; M S 
5 mfrftftffim®: D4f ; 0fl4Ma#*fr*4W«ft D4ga; 03)^±&^^#^^ D4gb; 04) 
gUSMSatffiA/P, L/R3HfrgiftD4gc; (U>fcH#g S it&ffi^#rgift D4ha; (XHScfttSffc^ 
^ffiH^«f^D4hb; 07)^Bta*^if^tfU^^-W^D4hc; 0*fcl#e#2££ffl4M|» l» 
«&*T*ft D4hd; a9)^Bteffif<t^4kffi^^m*fc D4he; WtciraiMA^^fWfc D4hf ; 
m)fcltfe&«lHl«#«r*ft D4hg; (22)KB*3BaMcT»S5?b*Sra^*ffltft^W** D4hh; 

io (23) &ttn%®>?bmm®imfrffiM)k D4hi ; m^Hmm^msnRmmk D4h j . 

±i£(7)#?»^|ftD4ea, (8)#$g#tfr$lft D4eb, (9)&^##r;g|ft D4ec* (10) 

±m2)%-ffi$}m-fr1$frtiTWk D4ga, OT^Sb^^#W£lft D4gb, a4)5b^m^ffi 
A/P, L/R^W**Mgc=>h«tt#lA-fr. #fc#¥###*T*lftD4g. 

15 ±m^mu s «jKtttt^4ffs0tft D4ha, Gfr&fthgtiftHI mmmfrVrWiik D4hb, (itH£ 

B*@^it ^ffl^^Hr^ D4hc, as)m*i#¥£fii##ft^^ft D4hd, w&mm 

ft D4hg, (22) -feN-S^m^^^fBJ^ffl^^W^ft D4hh. (23) ^BtS^M^^if ft 
D4hi, (24)^N-W#^iBiR5>J^ftD4hj+>h^ft*^— fr, ^^-feBri-^gj^ 
20 ft$&ffigftD4h. 

5(t^#*ft«i5&^ffl^»J«ttEJnT. 
1. ^M^¥i^W^ftDl 

25 

^^M-H-^ii^it^Snt^ (FFT) tnr#?gij: 

(*) - = 0X~,N-\,W N = <f ^ = -|f|-**(*)| 2 
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Sft. Hanning (R«r«) ±»*g3fe, <W*fc*ftifil^*^ft*5M. t:«**: 
- 0.5-0.5cos(^),« = 0,1,..JV-1. 

, /B Hanning ©**$fcig^T#M, 

x N (n) = x(n)a>(n) 

o 

. 5t*^fltra-fe^^ 2 9ttBd-«Hr%mHU: Hanning fTS«**«^«f . &WHm% 

2 &, mm*m fft mmmw&mm&mm% i/t=i/2=o. sh z (t sj^mwibd , & 8-uhz 

ftSPIMSBIfc (8Hz, 8.5Hz, 9Hz, 9. 5Hz, 10Hz, 10. 5Hz, 11Hz, 11.5Hz, 12Hz, 12. 5Hz, 

13Hz, ^ ii >HR<a ) &#ttsfBM*:Mgi4Mra p Rtt&f&m* f . 

jfcBJISJJKJisjtf 1024 &ftBtfftM4ire&4Jit 2 twatfr^S, 512 s. 

^W512SliC^5afi : #M^¥it^a^Dl, tt«a^^#KfeD2Attg#, *£| 

MJz^mmmHmmmm^r p go mm&mm$mm^ f go , n=i 512. -ea^r 1 024 

3. m&m&ffi£4*D3 

Xtteft* 512 ^(1024#)«JS^:^l5ffiS|&^#p(n)-ffia : ^. ff|-t:i^:fc 512 ft 
Hanning fir, *9#5&J?M&4HFr. iSfcJgBtpal^jffi^^ 1024 %fe SMJI^I^^ 1/1024 Hz, 

mbmm&tffim+mimm 1/1024* (1-255) h z mwmm.mm^mmm. M&&mt& 
^io24#, nimio24^J4L^ff&ff«i^. nm-^m&mn±mnmmmm^m 
w&tDi> m&»wsmmttmmik 02, m^s^-w^ d3 saraa. 

i»%sK^@^tifa«i D3 #A8f%^s##^»^- s m%fttixmk da, mft&feffig} 

4. S«^«f«^ED4 

M&~^#^«&ftB9*&tiiffi{fft:*:ft 8 &ft£H£$g D1-D8, &1fflLfclUt9|/.M£ 

jf, ttSft-^R&Sftl S it, ±t 8 >MM*. 12 ^I&^PJ 12 x 8=96 ^Hft^if^, 

fta»aMa R ftJf»itgglttf& HAD, t#3l s tt&flt. 

s **&#r*ufc D4 s s *£*Hir*4Ni* s t^^M D4a. * 
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*1»3fca-flf*ft D4b, MVtiM. D ( 1-8 ) #tfri£#i D4c, A/P L/R 5fe«Mf «4J-#f«4fc D4d, 

«MSC«Ntt^Mtft Me, s D4f , ^*4Hr£*Hftfe Mg. -feat 

( 512*12 ). mm&i$wt*m»Mm b. 

lEte%^^^*W®^^fflf(n)^ffil^^St«;M^glWf^^ttJaS d-512 

7. S^#^tffm*feD4a 

8. »«*&*r«*feD4b. 

15 >tf S 1^4* lmHz. 2mHz. 3mHz. 4mHz, 5mHz. 6mHz. 7mHz, llmHz, 1 3mHz & 9 -t^M*f 

jS6<Jitm (SI. S2, S3. SAs S5. S6. S7, Sll, S13) mfffitirfttir, AU^fcfcT 3 mHz 

JFJ&]S^iB^#rSJC^fi«)tJcm(JP^it 3mHz BtSEiS^iP 6mHz, 9mHz, iftgtiD. 

BtJE 12 #lg^Rg^:J»'tfita^^t3f (F3, F7, C3), 2EJ&CT5, P3, 01). #tfr(F4, C4, 
F8). (P4.T6, 02) PH>MB«WWMafmit. *ttiW#fMI»IW*ha» B. 

20 . 9. ftfttt (Dl-8) .^ffiftMo 

Sc^^^^fiK&a^a^ai^^TW di-ds mffi^ift W£^^fflj&M¥> 

^«f*fi«NW»J||*ha* b. 

10. A/P^, L/R 5fe«ffll»^«f«l* D4d 

ift#«S|lSI^^tWft-^*W**<ifl«I^JSfck<£ (iBF3/C3, C3/P3) A/P, 
25 «FA/P^^lOfi902|sa^tB*; BBtitlF£*H5«ttPF3/F4, C3/C4)L/R, J&L/Rit* 

T io warworn*. 

11. <N^flltt^«f«*fcD4e: fe»«f»^«f«E*D4ea, #S&#$T«l*k D4eb, j&M##T 
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1 



(3) SttdWfitifelMec: ^*«ttfttM»«S£H4Jr*tt«A*. 
5 JfctftftmB. 

(4) *ffi«#fr«8fcD4ed: ^#^ft^^#^I^^^SM^*aJ!SKlM^, 

12. S «£#*£ISI4Hr4J*WS|ife D4f 

13. 5b*^^«f«*fc D4g: <&»IM^*Blte5l*0BMfr ( L/R ) ^Hlf^ D4ga, TO 
M^^fWfc D4gb. A/P, L/R ^Mff^ife D4gc. 

ffim&m&&&mttm.$'ifi(viL)$'Vrm&:Mgi. ^m^m^^m^^ a/p, l/r 

15 ^«f«*D4gc. 

( 1 ) #«#*«ffi*H8HMfr ( L/R ) frmWk D4ga: ^SlidD«l$3t L/R IkW.ttT 

20 (3)A/P, L/R^^D4gc: «WS(«^*tt*iW?!l*{ftM«rjetktf[(JP F3/C3, 

C3/P3) #l£;gJlfc{t(#lF3/F4, C3/C4), tt&^tt&&ft4bm$ B. 

i4. &ftmm&mm&*m& 

D4hc ft*Sra^*fflH^«f«t* D4hd, M<£*^«fa*fe D4h& 4Mtttt4-ffi4ttfe D4hf> 
25 %iftttt^#B|jfc D4hg, ^i»&:$4*£H&&|!m&4rfti*fe D4hh, ^M^iM^flf 
m^lD4hi, «f#«TEiR»J«4fcD4hj. 

JB&N-fS (SUWtW^ 18 ) ft)l&%&«&J!g 18 ##«HSc£2£fTdHfc. 

( 1 ) ft&mi&mi&frVTM&t D4ha: if l»»Att»iKE»il|^Mi, WBt 
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(Di-Dn) mmni 

( 2 ) s wj&mmftffim&: D4hb : Mivm^mrfm±^j^m^-^mmM-^ 
( 3 > m*m&mm&tifM3k D4h C: frmvmm^mmm^wm.Ttom^%&^f# 

( 4 ) &m&m a»*Tffi8MJ-*f«# D4hd: ft-^#J8TF, ft— 

IP. »ittiaa^->hMrF. ft-*w»**«wtBtiu^4k«i»a. 

(5) mmmmfrVfuikMhe: m?m^m^^mTmmm.^wM, mm 

(7) &£tft*g^#ftg&l>41ig: W^#^ft>h^lRTte«^tBSR«I^HR*«l«i, 

( 8 )*^:^^^ril^^ffi^ D4hh: lUMK#im&mi&mfrtfi ( L/R )^«f «^ D4ga 

Di-D8, mmmx±m^mm, frm\ik&mmwh#imm%)mb, mt^mtfsnm. 
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